Introduction: Although population studies have documented the poorer health outcomes of sexual minorities, few have taken an intersectionality approach to examine how sexual orientation, gender, and race jointly affect these outcomes. Moreover, little is known about how behavioral risks and healthcare access contribute to health disparities by sexual, gender, and racial identities.
Introduction
Many studies indicate that sexual minorities have poorer health outcomes, including self-rated health (SRH), cardiovascular conditions, diabetes, functional limitations, and lifetime mood and anxiety disorders, relative to heterosexuals. [1] [2] [3] [4] [5] Sexual minorities are also more likely to exhibit health risks, such as smoking, heavy drinking, obesity (particularly among sexual minority women), and limited access to healthcare services. 1, [6] [7] [8] [9] [10] [11] [12] However, few studies have further examined how gender and race/ethnicity may jointly interact with sexual orientation to affect health and exposure to health risks. Although recent population-level surveys have increasingly
shown that some disparities in health risks by sexual identity-including obesity, drinking, and insurance coverage-are more pronounced among women than men, 1, 10, 13 research on the intersection effects of race/ethnicity and sexual orientation on health is still limited in quantity and scope. Some research hypothesizes that sexual minorities of color may be exposed to greater stress and health risks than their white counterparts due to higher levels of heterosexism in their communities, but empirical evidence, mostly based on small samples, remains inconsistent. [14] [15] [16] Other work suggests that sexual minorities of color are more resilient in the face of heterosexism because they have developed skills/strategies to cope with racism. [16] [17] [18] However, whether their health outcomes also reflect such resilience remains an open question.
The present study aims to fill this gap by comparing health status, behavioral risks, and access to health care across 12 sexual-gender-racial identity groups (including white and non-white straight/gay/bisexual men and women). Recognizing that few studies have investigated the link between health outcomes and risk factors across these groups, 19 the study also examines how behavioral risks and healthcare access contribute to observed health disparities. Building on the approach of intersectionality, [20] [21] [22] [23] [24] [25] [26] [27] this study tests whether individuals with multiple disadvantages in their social position (in terms of sexual orientation, gender, and race) experience much poorer health than their privileged or singly disadvantaged counterparts.
Notably, intersectionality is not an additive approach and does not privilege any single dimension of inequality. Instead, it emphasizes the configurations of social identities that produce unique advantages and disadvantages for health and well-being. 20, 24, 26 Therefore, sexual minority women of color, for example, may not exhibit the poorest health outcomes as might be expected. Rather, as the resilience perspective posits, strengths and strategies developed to cope with sexism, racism, or heterosexism may buffer the harmful consequences of one another.
Using a nationally representative sample, this paper is one of the few studies incorporating intersectionality into population health research.
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Methods
Study Sample
The study used pooled data from the 2013-2014 National Health Interview Survey (NHIS), In all regression analyses, age, educational attainment, marital/cohabiting status, and Hispanic and foreign-born backgrounds were included as covariates.
Statistical Analysis
Ordered logistic regression models (for SRH) and binary logistic regression models (for functional limitation) were run to examine how disparities in the health outcomes by gender, race, and sexual identity are related to and explained by differences in exposure to health risks.
Survey-adjusted tests-based on the F reference distribution described for testing coefficients from multiply imputed data-were used to determine whether the health disparity for a specific racial-gender-sexual minority is significantly reduced when controls for behavioral risk and access to health care are taken into account. [29] [30] [31] [32] All statistical analyses were adjusted to account for survey design, and conducted in 2015 using Stata, version 13.
Results Table 1 displays the characteristics of the NHIS sample, by racial, gender, and sexual identity.
Bisexuals were generally younger than straights/gays/lesbians of the same race and gender; this age difference was more pronounced among women. Sexual minorities tended to have higher (or at least comparable) levels of education than straights of the same race and gender, but non-white bisexual women exhibited lower education attainment. Sexual minorities were also less likely to be married or living with a partner, except that white lesbian women reported a similar rate of marriage/cohabitation as white straight women. Among non-white respondents, straights showed a higher percentage of being Hispanic. Further, straights were more likely to be foreign born, except among white women.
Several groups reported poorer SRH than others, including non-white straight and lesbian women. White women (regardless of sexual identity) were more likely to report a functional limitation. By contrast, non-white men were less likely to do so.
There were a few notable differences in health behaviors and access to care. White race, sexual minority status, and male gender were respectively related to higher rates of heavy/moderate drinking, with white bisexual men reporting the highest levels. Sexual minority women were more likely to be obese, especially among non-white lesbian/bisexual women. Overall, sexual minorities were more likely to smoke than straights of the same gender and race, but they exercised more often. Lastly, sexual minorities generally had more trouble sleeping, with white bisexual men and women showing the highest rates of sleeplessness.
Finally, though racial minority status appeared to be an important factor in having no insurance coverage, sexual minority status appeared more relevant to having delayed or unmet medical care because of cost, being unable to afford health services, and saving money for medication.
The following analysis (adjusted for sociodemographic characteristics) compared health outcomes across groups using formal statistical tests. Table 2 shows that conditional on sociodemographic factors, all groups except white gay men, non-white bisexual men, and white straight women reported worse SRH than white straight men (p<0.05, Base Model). Among women, white bisexuals, non-white straights, and non-white gays reported poorer health than white straights. A similar pattern was observed among men. Further, among straights, non-white men and women reported poorer health than white men or women.
However, among gays/lesbians or among bisexuals, no significant difference was found by race and gender. Lastly, among whites, bisexual men and women both exhibited disadvantaged health relative to their straight counterparts; no such evidence was found among non-whites. All of these differences were significant at the p<0.05 level. Figure 1A summarizes the predicted probabilities of reporting excellent health across all groups based on this model. In sum, although sexual minority, female, and non-white identities were generally associated with worse SRH, these disadvantages interacted in a complex way to affect health status. The findings supported the non-additive perspective of intersectionality.
The SRH gaps between groups were attributable to both health behaviors and access to health care. These results are presented in Models 2-4 in Table 2 . The disparities between white straight men and white or non-white lesbian and bisexual women were no longer significant after differences in health behaviors and access to care were adjusted. By contrast, the inferior SRH among white bisexual men, non-white gay men, and non-white straight men and women (as compared with white straight men), though partially reduced, remained significant after the risk factors were adjusted. Finally, between minority groups in any form (i.e., groups other than white straight men), gaps in SRH no longer existed once health behaviors and healthcare access were accounted for, with the exception of white straight women exhibiting better health.
Functional limitation showed a different pattern of disparities from SRH (Table 3) . Conditional on sociodemographic factors, all female groups were more likely to report a functional limitation than white straight men (p<0.05, Base Model); among men, this was true only of non-white gay men. Among gays/lesbians and among straights, a gender difference was also prominent.
Specifically, white lesbians were more likely to have a functional limitation than white gay men, and both white and non-white straight women reported poorer functional health than white or non-white straight men. Lastly, there were some differences by sexual identity among women.
White lesbian and bisexual women both exhibited higher odds of having functional limitation than white straight women. Non-white bisexual women also showed higher odds than non-white straight women. All the above comparisons were significant at the p<0.05 level. Figure 1B displays the predicted probabilities of reporting any functional limitation based on this model. In sum, gender and sexual identities mattered for functional health, and sexual minority women reported the highest rates of functional limitation. By contrast, racial identity did not appear to play a significant role in shaping functional health.
Health behaviors and healthcare access explained only some of the gaps in functional limitation (Models 2-4 in Table 3 ). Although the functional health gaps by sexual identity between women were no longer present, the functional disadvantages for all women (compared with white or non-white straight men) remained significant.
Discussion
Population research on health disparities by sexual orientation has rarely examined how gender and race/ethnicity interact with sexual orientation to affect health experiences. Moreover, few studies have tested the relationship between health outcomes and health risk factors across sexual-gender-racial identity groups. The current study shows that sexual, gender, and racial identities interact with one another in a complex way to affect health. For both SRH and functional limitation, there is evidence supporting the non-additive perspective of intersectionality. 20, 21, 23, 26 Particularly, although sexual minority, female gender, and nonwhiteness are generally associated with poorer health outcomes, the combinations of social identities (disadvantaged, privileged, or both) do not predict health in a linear or additive fashion.
Groups with three disadvantaged identities do not necessarily fare worse than those with two disadvantaged identities, who in turn do not necessarily fare worse than groups with single disadvantaged identity. Nevertheless, conditional on sociodemographic factors, white straight men never exhibit worse health outcomes than any other group. The fact that non-white sexual minority women do not report worse health than white sexual minority women, white bisexual men, or non-white gay men corresponds to the resilience theory that the strengths/strategies developed to cope with sexism, racism, or heterosexism may buffer the deleterious health consequences of one another. [16] [17] [18] Results also show that health disparities by sexual, gender, and racial identities vary according to the health outcome in question. 36 Second, the sample sizes for the bisexual groups (except white bisexual women) are relatively small, reducing the power of the statistical analysis for these groups. As such, the estimated ORs for these groups typically have wider CIs, and it is difficult to assess whether these groups are indeed more or less healthy than others. Moreover, owing to data limitation, only the sexual identity aspect of sexual orientation was considered here. As previous findings suggest that identity, behavior, and attraction intersect to affect health, 37-39 findings from this study may not reflect the health experience of individuals who have same-sex behavior or attraction but do not identify as sexual minorities. In addition, though this study shows that behavioral risks and healthcare access contribute to health disparities, they are both proximal rather than fundamental determinants of health. Programs/policies that target these proximal health risks without addressing stigma and institutional discrimination against sexual/gender/racial minority groups may be ineffective in eliminating health disparities. Finally, the definition of gender is restricted and unable to reflect the plurality of gender identities. The study unfortunately cannot address the health concerns of transgender and other gender populations.
Conclusions
Despite the limitations, this study advances the understanding of the link between health behavior, healthcare access, and health outcomes among groups with different sexual, gender and racial identities. It suggests that research focusing on one-dimensional status (e.g., gender, race/ethnicity, or sexual orientation) may miss the health risk or benefit related to a unique configuration of social identities. In particular, sexual minorities of different gender and race may be exposed to different types or unequal levels of health risk. S, Straight; L/G, Lesbian or Gay; B, Bisexual; SRH, Self-Rated Health All proportions based on survey-adjusted sample weights. For educational attainment outcomes, numbers may not sum to one due to rounding. For BMI outcome, only non-imputed values are included. were used as explanatory variables in the imputation equation, and 50 imputations were carried out. The imputation, the estimation of the ordered logit and logistic regression equations using the multiply imputed data, and the testing of the coefficients from the estimated regression were all carried out using the mi functions in Stata 13. Although all results that are reported are based on the imputed dataset, results from analyses which exclude (rather than impute) the missing BMI values are quite similar to those reported.
S2. Functional limitation is an indicator of whether the respondent experiences any difficulty in the following activities: Walking a quarter of a mile, walking up 10 steps without resting, standing for 2 hours, sitting for 2 hours, stooping/bending/kneeling, reaching up over one's head, using fingers to grasp and handle small objects, lifting or carrying something as heavy as 10 pounds, pushing or pulling large objects, going out for shopping/movies/sporting events, participating in social activities, and doing things to relax at home or for leisure.
S3. Current infrequent indicates that the respondent has had 12 or more drinks in her/his lifetime and 1-11 drinks in the past year; current light indicates that the respondent has had 12 or more drinks in her/his lifetime and fewer than four drinks per week in the past year; current moderate indicates that the respondent has had 12 or more drinks in her/his lifetime and
